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PATENT* 'CEA-IMS - — • y 

5 1. A method of sterilisi ng a heat Sensiti ve fluid, 

characterised by: / 

providing the fluid as a first component, which is heat 
sensitive, and a second component; / 

heating the second component to a first temperature higher 
10 than a predetermined sterilising temperature; 

mixing the first component with the second component to 
thereby heat the first component and cool the second component, 
whereby the mixed components obtain a mixing temperature, which 
" is at least equal to said steriLasing temperature; 
1SJ3 maintaining said mixed components at substantially said 

sterilising temperature during /a sterilisation time so that a 
%j predetermined sterilisation dose is obtained; and 
2f delivering said mixed component to a recipient. 

~ 2. A method X^qlaimed in claim 1, characterised by 

20O controlling the^st^p of heating to the first temperature 

(2 to obtain a mixing teit^ramxe, which is at least equal to said 
U1 sterilising temperature, \/ 

:fj 3. A method as claimJdNkn cl^im 1 or 2, characterised by 

cooling said mixed components before delivery to said 
25 recipient. / \v \ 

4. A method as claimed "in cla^Lm 1,\2 or 3, characterised 
in that said first component comprises glucose or a glucose 
polymer. / 

5. A method as claimed in any one of the previous claims, 
30 characterised in thay said second component comprises water. 

6. A method as claimed in claim 5, characterised in that 
said second less heat sensitive component comprises water and 
includes electrolyiyes, selected from the group of substances 
comprising: sodium/chloride, calcium chloride, magnesium chlo- 

35 ride, potassium chiloride, sodium bicarbonate and sodium lac- 
tate. / 

7. A methodr as claimed in any one of the previous claims, 
characterised iJn that said first component is preheated. 
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8. A method as claimed in any one of the previous claims, 
characterised in that said fiirst and second components are 
maintained at a high pressure sufficient to prevent boiling of 

the f luids / 

5 9. A method as claimed in any one of the previous claims, 

characterised in that said first and second components are 
provided as flows of fluid. 

10. A method as claimed in claim 9, characterised in that 
the flow rate of the seoond component is larger than the flow 

10 rate of the first component. 

11. A method as claimed in claim 9 or 10, characterised by 
determining the flow rlate with a weighing device or a flow 
meter and increasing rhe pressure by a pump. 

O 12 . A method as /claimed in any one of claims 9-11, 

15/5 characterised by sequentially sterilising several fluid compo- 
yj nents of a complex fluid. 

J1 13. A method afs claimed in claim 12, characterised by 

yj providing sources of concentrated fluid components and 

~ pure water; / 
20q pumping a first concentrated fluid from said sources of 

HF concentrated fluids, to increase the pressure thereof; 
J= ^mrajDing purye water to increase the pressure thereof and 

O heatin^^^i^pure water to said first temperature; 
sy mixin^\sa:yd fl^t concentrate and heated pure water and 

25 maintainihg^u^e mixed fields at a sterilising temperature for a 
sterilising tpqk to ef f ect\terilisation; 

delivering s^sid sterilised and diluted concentrate fluid 
to a recipient; \\ 

**' repeating the aoWe method steps for each of the concen- 
30 trated fluiii components, to provide the final complex fluid in 
the recipient. 

14. A method as claimed in claim 13, characterised in that 
said concentrated fluid is preheated before being mixed with 
the heated water. 

35 15. J A method as claimed in claim 14, characterised in that 

said preheating is performed in a heat exchanger by heat recov- 
ery fr©m the sterilised fluid, which is cooled thereby. 
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16. A method as claimed in claim 15, characterised in that 
said second fluid is first preheated by heat recovery in a heat 
exchanger from the sterilised fluid, which is thereby cooled, 

-and-- i-s — £ u-r^t he r— he at e d-l t o-sai d-f i r st_t empe r at ur e by_a_s epa rat e_ 
heating device, such is an electric heater. 

17. A method as Claimed in claim 16, characterised in that 
said further heating toy a separate heating device is controlled 
by a temperature sensor positioned downstream of the maintain- 
ing step, to ensure that sterilising temperature is obtained. 

18. A method as claimed in any one of the previous claims, 
characterised by dissolving at least one powdered substance in 
water to form at latest one of the first and second components. 

19. A method As claimed in any one of the previous claims, 
characterised by Providing the fluid as third component, which 
is heat sensitive/, in addition to said first and second compo- 
nents . I 

20. A method as claimed in claim 19, characterised in that 
the third component comprises water and at least one amino 
acid. / 

21. An apparatus for sterilising a heat sensitive fluid, 
/Characfer^sed ]py : 

\\a first>i4ssel enclosing a first component, which is heat 
sensf^ve, and a second vessel for enclosing a second component 
of said^eat eensitivfesf luid; 

a f ir^t/heating device (6) for heating the second compo- 
nent to a fi F^ temperatureN^igher than a sterilising tempera- 
ture; / NV \^ 

a mixiiig device (8) for mixing the first component with 
the second/ componer^yto thereby heat the first component and 
cool the second component, whereby the mixed components obtain 
a mixing /temperature, which is at least equal to said sterilis- 
ing temperature; 

a Residence device (9, 10) for maintaining said mixed 
components at said sterilising temperature during a sterilisa- 
tion time so that a sterilisation effect is obtained; and 

a( delivery device (20) for delivering said mixed component 
to a recipient. 
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22. An apparatus as (^claimed in claim 21, characterised by 
a control device (Iff, 19) for controlling the heating 
device to obtain a mixini temperature, which is at least equal 

to- said— ste:ri-l-i-si-ng— temperature . 
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23. An apparatus as/ claimed in claim 21 or 22, character- 
ised by 

a cooling device (13) for cooling said mixed components 
before delivery to the recipient. 

24. An apparatus ejs claimed in claim 21, 22 or 23, charac- 
terised in that said first heat sensitive component comprises 
glucose or a glucose pplymer. 

25. An apparatus ks claimed in any one of claims 21-24, 
characterised in that /said second less heat sensitive component 

3 comprises water. 

5 26. An. apparatus/ as claimed in claim 25, characterised in 

Jthat said second less heat sensitive component comprises water 
~"!and includes electrolytes, selected from the group or sub- 
y stances comprising: /sodium chloride, calcium chloride, magne- 
sium chloride, potassium chloride, sodium bicarbonate and 
sodium lactate. 

= 27. An apparatus as claimed in any one of claims 21 - 26, 

..characterised by a /preheating device (22) for preheating said 
Jf irst 

us as claimed in any one of claims 21 - 27, 
^essurising device (5, 7, 20) for maintain- 
components at a high pressure suffi- 
the fluids. 

in any one of claims 21 - 28, 
and second components are 
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flows of fluid. 

30. An apparatus as claimed in claim 2 9, characterised in 
that the flow fate of the second component is larger than the 
flow rate of the first fluid flow component. 

31. An apparatus as claimed in claim 29 or 30, character- 
ised by a weidhing device or a flow meter for determining the 
flow rate and /pump devices for increasing the pressure. 
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32. An apparatus as claimed in any one of claims 29-31, 
characterised by a device for Sequentially sterilising several 

_fluid components of a complex /fluid. 

33. An apparatus ^s~^laJmed~in "cTaim - : 32T^characterised-by_ 
an assembly of bags (105i 106, 107) of concentrate fluids 

for providing sources of concentrated fluid components and pure 
water from an inlet (101); 

a concentrate pump (12Sf) for pumping a first concentrated 
fluid from said sources of Concentrated fluids, to increase the 

pressure thereof; 

a water pump (117) fot pumping pure water to increase the 
pressure thereof and a heiting device (121) for heating said 
pur e^ water to said first temperature; 

a mixing device (124) for mixing said first concentrate 
and heated pure water and a residence device (134) for main- 
taining the mixed fluidsf at a sterilising temperature for a 
sterilising time to effect sterilisation; 

delivery means (139) for delivering said sterilised and 
dilJte^©Qncentrate fltiid to a recipient, such as a bag; 

1) for controlling and repeating the 
above^teps for ea^K^f the concentrated fluid components, to 
provide ^tWfinal corfp^fex fluid in the recipient. 

34. An^taparatujB as clamed in claim 33, characterised by 
a preheater (l2^s) far oreheatiha said concentrated fluid before 

being' mixed with 

35. An appara£iik as claimed in^slaim 34, characterised by 
a heat exchanger /l21Kv£or heat recovel^ from the sterilised 

fluid, which is 

36. An apparatus as claimed in claim ^3 5, characterised by 
a heat exchanger for preheat^&mg said second fluid by heat 
recovery from tjfhe sterilised fluid, which is thereby cooled, 
and a heater (£23) for further heating to said first tempera- 
ture . 

37. An apparatus as claimed in claim 33, characterised in 

that said hedter (123) is adapted to be controlled by a tem- 
perature senior (136) positioned downstream of the residence 
device (134/, to ensure that at least sterilising temperature 
is obtainec 
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38. An apparatus as claimed in any one of claims 21 - 37, 
chafSE$terised in th£t at least one of said first and second 
vessel c^Qirii^a^ises a% least one powdered substance for dissolu- 

~tri^n~in^al5^r— 13^ 
components^ 

39. An cipp^atus as^claimed in any one of claims 21 - 38, 
characterised ^y\V third ve^el comprising a third component, 
which is heal 

40. An Apparatuses claimed a>n claims 39, characterised in 
that the th/rd component comprises vi^ater and at least one amino 
acid. 



